Hepatic differentiation of mouse embryonic stem cells and induced pluripotent stem cells during organoid formation in hollow fibers.
We have focused on pluripotent stem cells as a potential source of a hybrid-type artificial liver (HAL) and tried to develop a method for differentiating the pluripotent stem cells into cells of a hepatic lineage. In this study, we investigated the hepatic differentiation of mouse embryonic stem (ES) cells and induced pluripotent stem (iPS) cells by applying hollow fiber (HF)/organoid culture method, in which cultured cells form a cellular aggregate called an "organoid" in the lumen of the HF. ES and iPS cells were injected into HFs to induce organoid formation, and cells were cultured. To induce hepatic differentiation, we added differentiation-promoting agents to the culture medium. The expression levels of differentiation-related genes were up-regulated, with cell proliferation and organoid formation inside HFs. Since we were able to achieve a high cell density in culture, the maximum levels of liver-specific functions per unit volume in the differentiating ES and iPS cells reached a level comparable to or better than that of primary mouse hepatocytes. In conclusion, ES and iPS cells have the potential to be a cell source for a HAL, and the HF/organoid culture method, therefore, has promise as a basic technology for the development of a HAL.